Specific cleavage of DJ-1 under an oxidative condition.
DJ-1 was initially identified by us as a novel oncogene and has recently been found to be a causative gene for familial Parkinson's disease (PD) PARK7. DJ-1 plays roles in transcriptional regulation and in oxidative stress function, and its oxidative state at cysteine residues determines activities of DJ-1. In this study, we found that recombinant DJ-1 expressed in and purified from E. coli was specifically cleaved between glycine and proline at amino acid numbers 157 and 158, respectively, by treatment of DJ-1 with H2O2. A substitution mutant of DJ-1 from cysteine to serine at amino acid number 106, a major oxidation site of DJ-1, was found not to be cleaved under an oxidative condition, suggesting oxidation-dependent cleavage of DJ-1. Cleavage of DJ-1 was also observed in human SH-SY5Y cells that had been treated with H2O2. These results suggest that oxidative stress-induced cleavage of DJ-1 regulates functions of DJ-1.